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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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Hh-Npp binds BOC:PTCH1 ↗

Stable identifier: R-HSA-5632653

Type: binding

Compartments: plasma membrane

Inferred from: Shh binds Boc:Ptch1 (Mus musculus)

Hh pathway activation depends upon the binding of Hh ligand to the PTCH transmembrane receptor (Chen and 
Struhl, 1996; Marigo et al, 1996; Stone et al, 1996). Ligand binding relieves the PTCH-dependent inhibition of 
SMO, allowing SMO to concentrate in the primary cilium and promoting the accumulation of the full-length form of 
the GLI transcriptional proteins (reviewed in Briscoe and Therond, 2013). PTCH also binds constitutively to the 
transmembrane protein BOC (brother of CDO), one of three vertebrate co-receptors required for Hh signaling in 
mice (Izzi et al, 2011; Allen et al, 2011; reviewed in Sanchez-Arrones et al, 2012). BOC interacts with PTCH 
through the first and second of the BOC fibronectin type 3 (FNIII) repeats, and with SHH through the third FNIII 
repeat, suggesting the formation of a ternary complex in the presence of ligand (Okada et al, 2006; Izzi et al, 2011). 
Although GAS1 similarly binds to both PTCH and Hh, it is not co-immunoprecipitated with BOC, suggesting the 
formation of separate receptor:co-receptor complexes (Izzi et al, 2011; Allen et al, 2011; reviewed in Briscoe and 
Therond, 2013).
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